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Abstract 
 
Personal space refers to a protective barrier that we strive to maintain around our body. We 
examined personal space regulation in young people with Williams syndrome (WS) and their 
typically developing, chronological age-matched peers using a parent report questionnaire 
and a stop-distance paradigm. Individuals with WS were reported by their parents to be more 
likely to violate the personal space of others, and indeed they maintained a shorter 
interpersonal distance in the stop-distance paradigm. Interestingly, WS individuals failed to 
regulate their personal space based on the familiarity of the person they were interacting with.  
Findings are discussed in relation to the wider social profile associated with WS, and the 
possible impact of atypical personal space regulation on social vulnerability.  
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Personal space regulation in Williams syndrome: The effect of familiarity  
When engaging in social interactions, individuals must regulate the distance that they 
maintain between themselves and other people (Hall, 1996). Personal space is defined as the 
area around a person’s body, which if invaded, can cause feelings of discomfort and anxiety 
(Perry et al., 2013). Vignemont and Iannetti (2015) outline different types of personal space. 
Peripersonal space refers to the space around one’s body where an object can be grasped, 
whereas extrapersonal space is the area around the body that is just beyond reach. Indeed, 
they highlight that there also exists functional differences within the definition of 
peripersonal space. The Function-Specific Model of personal space identifies two functions 
of peripersonal space: the protective (or defensive) space (Sambo & Iannetti, 2012) and the 
working personal space (Rizzolatti et al., 1997). The current study is concerned with the 
protective peripersonal space (herein referred to as simply ‘personal space’), and its 
implications for social vulnerability levels in Williams syndrome.  
For typically developing individuals, regulating this personal space is a largely 
automatic process, guided by situational cues, social cues and cultural norms (Beaulieu, 
2004). The ability to successfully collate these cues and maintain an appropriate interpersonal 
distance contributes to successful and positive social interactions (Gessaroli et al., 2013).  
However, it is known that some individuals with developmental disorders find social 
interactions challenging, and they may also struggle to regulate their personal space. 
Gessaroli et al. (2013) studied personal space regulation in children with autism spectrum 
disorders (n=15, mean 9 years; ASD) and compared them to typically developing (n=23, 
mean 9 years; TD) children. Using a stop-distance paradigm, they found that children with 
ASD maintained a greater distance from a confederate compared to their TD peers. Further, 
whilst TD children were able to regulate their personal space based on the familiarity of the 
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person they were interacting with, children with ASD failed to do so, suggesting that they 
lack flexibility in personal space regulation.  
Kennedy and Adolphs (2014) also examined the issue of personal space in young 
people with ASD. They used the Social Responsiveness Scale (SRS; Constantinno & Gruber, 
2005), which is a 65 item parent report questionnaire designed to measure the 
typicality/atypicality of social functioning. They were specifically interested in item 55 
(“Knows when he or she is too close to someone or is invading someone’s space”). In stark 
contrast to the findings of Gessaroli and colleagues (2013), Kennedy and Adolphs (2014) 
found that individuals with ASD were more likely to be reported by parents to violate the 
personal space of others. Indeed, 79% of parents report that their children with ASD have 
smaller personal space boundaries compared to their TD siblings. However, the different 
methods of assessment used in these studies do not allow for direct comparisons of results, 
and if personal space regulation is disorder-specific, then they offer little insight in to how 
individuals with other developmental disorders regulate their personal space.  
Williams syndrome (WS) is a rare neuro-developmental disorder, which affects 
approximately 1 in 20,000 individuals (Korenberg et al., 2003). It is caused by the 
microdeletion of 25-28 genes on chromosome 7 (7q11.23; Hiller et al., 2003). Individuals 
with WS typically have mild-moderate levels of intellectual impairment (Searcy et al., 2004), 
and experience a powerful pro-social drive to interact with others, i.e., they display a 
hypersocial behavioural phenotype (Jarvinen et al., 2013). Despite their social nature, 
individuals with WS can struggle to pick up on social cues, and many find it hard to form and 
maintain peer relationships, resulting in high levels of isolation (Udwin, 1990). This occurs 
against a backdrop of high anxiety levels (Stinton et al., 2010). Recent work by Riby and 
colleagues (2014) found that 46% of children and adults with WS experienced high levels of 
anxiety, with a mean for this high anxiety group above that found in clinically anxious 
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children (Nauta et al. 2004). Interestingly, they also noted differing patterns of social 
behaviour, as measured by the Social Responsiveness Scale (SRS). Those individuals who 
experience higher anxiety showed more severe social dysfunction, suggesting that anxiety 
levels are linked to social behaviour in WS. As individuals with WS show indiscriminate 
approach behaviour (Little et al., 2013), and a lack of stranger danger awareness (Riby et al., 
2013), their personal space regulation when interacting with others is an important facet when 
looking at their social vulnerability profile (Jawaid et al., 2012; Lough et al., 2015b).  
Lough et al. (2015a) offered the first insights in to personal space regulation in WS 
and ASD, using the same methods employed by Kennedy and Adolphs (2014). They found 
that individuals with WS were reported by their parents to show the least awareness of 
personal space boundaries, when compared to reports from parents of individuals with ASD 
and TD individuals. This is of particular concern given the wider social vulnerability profile 
associated with WS (see Jawaid et al., 2012 for a review). Despite the large sample size used 
by Lough and colleagues, it was acknowledged that the SRS was not designed to measure 
personal space, and using a method such as the stop-distance paradigm could provide more 
clarity and insight in to this issue. In the current study, we used both the SRS and the stop-
distance paradigm to provide multiple measures of personal space regulation in young people 
with Williams syndrome. Our aim was to obtain a more comprehensive insight in to this issue 
by utilising information from a parent report questionnaire and experimental work involving 
the individuals with WS themselves. Based on the work of Lough et al. (2015a), as well as 
what we know about the WS social profile, large effect sizes were predicted, and the 
hypotheses were as follows: 1) Children and adolescents with WS would receive higher 
scores on SRS items relating to personal space than their TD peers; 2) In the stop-distance 
task, young people with WS would let unfamiliar people approach and stand at a closer 
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interpersonal distance than TD children and adolescents, and 3) In the same task, young 
people with WS would approach and stand closer to an unfamiliar person than their TD peers.  
 
Method 
Participants 
Eighteen young people with WS (mean age = 11.4; age range = 8 – 16) and eighteen 
typically developing children and adolescents (mean age = 11.3; age range = 8 – 16) 
participated in the study (see Table 1). An a priori power analysis indicated that 12 
participants were needed in each group to have 80% power for detecting a large effect size (d 
= 0.8, α = 0.05). The participants were matched on chronological age and gender. All 
participants with WS had previously had their diagnosis confirmed using fluorescent in situ 
hybridization (FISH) testing.  
Social Responsiveness Scale (Constantinno & Gruber, 2005) 
This parent report questionnaire consists of 65 items which measure the 
typicality/atypicality of social functioning. It has frequently been used in the typically-
developing population, but also with young people with WS (e.g. Klein-Tasman et al., 2011; 
Riby et al., 2014; Lough et al., 2015a). From the responses, five sub-scale scores can be 
generated in the areas of: social awareness, social cognition, social communication, social 
motivation and autistic mannerisms (see Table 1). Higher scores suggest greater levels of 
impairment.  
There are several items relating to personal space that have been examined in the 
work of Kennedy and Adolphs (2014) and Lough and colleagues (2015a) and are therefore of 
interest to the current study. They examined item 55 which asks parents to rate the following 
statement: “knows when he or she is too close to someone or is invading someone’s space”. 
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Other items also examined by both Kennedy and Adolphs (2014) and Lough et al., (2015a) 
refer to multi-modal construct of personal space, including item 52 (“Knows when he or she 
is talking too loud or making too much noise), item 56 (“Walks in between two people who 
are talking”) and item 63 (“Touches others in an unusual way e.g. he or she may touch 
someone just to make contact with them then walk away without saying anything”).  
Spence Children’s Anxiety Scale – Parent version (Spence, 1998) 
The Spence Children’s Anxiety Scale–Parent Version (SCAS-P; Spence, 1998) was 
used to assess symptoms of anxiety. This issue is particularly relevant due to increased 
anxiety in WS and reports of an association between increased anxiety and atypical social 
behaviours (Riby et al., 2014).  The SCAS-P has been reported to have good psychometric 
qualities including a high internal consistency of .92 (Spence, Barrett, & Turner, 2003), and 
has been used in both TD and clinically anxious populations (Nauta et al., 2004; Spence, 
1998). This 38-item parent report questionnaire is divided into six subscales of anxiety 
relating to panic/agoraphobia, separation anxiety, physical injury fears, social phobia, 
obsessive compulsive, and generalised anxiety disorder. Parents rate each item on a 4-point 
Likert scale according to how often their child exhibits the symptoms, from 1 (never) to 4 
(always). Their answers are scored from 0 to 3, yielding a maximum possible score of 114. 
While there is no formal clinical cut-off for the SCAS-P, total SCAS scores of 24 or above 
have been suggested to indicate clinical levels of anxiety (Spence, 2008). 
[Table 1] 
Procedure  
A stop-distance paradigm was used to assess preferred interpersonal distance 
(Kennedy et al., 2009). This procedure has been used extensively for assessing preferred 
7 
 
 
 
interpersonal distance under different conditions, yielding reports of high reliability and 
validity (Greenberg, Strube, & Myers, 1980; Hayduk, 1978, 1983, 1985). The task began 
with the participant standing 3 metres away from the experimenter. There were four 
conditions: two of which involved completing the task with an unfamiliar person (the 
experimenter) and the other two were undertaken with a familiar person (mother/father; see 
Figure 1). In condition A the participant was asked to approach the experimenter and stop at a 
location that felt comfortable to them. The experimenter maintained a neutral expression and 
no eye contact was made. Once the participant had decided on a location which felt 
comfortable to them, a hip-to-hip measurement was taken using a digital laser distance 
measurer (RZE-40). Three measurements were taken in succession and averaged together. 
Each condition consisted of three trials. The average distance across these three trials was 
taken as the preferred distance in each condition. This procedure was repeated for condition 
B, in which the experimenter approached the participant and the participant instructed them 
to stop at a distance that felt comfortable. Conditions C and D mirrored the first two 
conditions, but a familiar person took the place of the experimenter. The conditions were 
presented in a random order for each participant. Ethical approval was obtained from the host 
institution.  
 
[Figure 1]  
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Results 
Social Responsiveness Scale  
To examine the overall social profile of the two groups, Mann-Whitney U tests were 
used. We found statistically significant differences between groups on the SRS total T scores, 
as well as on all of the five subscales (all p<0.01). In all cases the WS group showed more 
atypical social behaviour. 92% of TD young people displayed overall social behaviour that 
was deemed to be in the normal range of functioning, whereas only 18% of young people 
with WS scored within the normal range (this maps directly onto levels reported in van der 
Fluit et al., 2012 and Riby et al., 2014). Importantly, the results also revealed statistically 
significant differences between the two groups on the four items in the SRS that relate to 
personal space, with parents of individuals with WS reporting greater atypicalities in their 
son/daughter on these items  (all p<0.01; Mann-Whitney U tests; see Figure 2). 
[Figure 2] 
Stop-distance paradigm  
Being Approached by an Adult  
A two-way mixed methods ANOVA was used on the measurement of interpersonal 
distance (m), with Familiarity (unfamiliar, familiar) as a within-subjects variable and Group 
(TD, WS) as a between subjects variable. There was a significant main effect of Familiarity 
(F(1,34) = 4.74,  p < 0.05; p), showing that participants maintained a larger distance 
when approached by an unfamiliar person compared to a familiar person. There was also a 
significant main effect of Group (F(1,34) = 4.75, p < 0.05; p), as young people with 
WS showed reduced interpersonal space compared to their TD peers when they are being 
approached. Crucially, there was a significant interaction between Familiarity and Group 
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(F(1,34) = 15.18, p < 0.001; psee Figure 3), showing that individuals with WS 
maintained a much closer distance when approached by unfamiliar people than TD 
individuals do, with a large effect size . Post hoc analyses showed that the WS group (M = 
0.74, SD = 0.29) and the TD group (M = 0.75, SD = 0.2) did not significantly differ in their 
interpersonal distance when approached by a familiar person (t (34) = -0.13, p = 0.9, d = 
0.04; independent t-test). However, when approached by an unfamiliar person, the WS group 
(M = 0.68, SD = 0.26) let the unfamiliar person stand at a significantly closer distance to 
them than the TD group (M = 0.98, SD = 0.22; t (34) = -3.7, p< 0.001, d = 1.3). Indeed, there 
was a significant difference for the preferred interpersonal distance of the TD group when 
approached by familiar versus unfamiliar people (t (17) = 4.8, p<0.001), but this was no 
significant difference for the WS group (t (17) = 1.28, p = 0.22).  
Approaching an Adult  
The above tests were repeated in order to examine interpersonal distance when the 
child was doing the approaching. A two-way mixed methods ANOVA on Familiarity 
(unfamiliar, familiar) and Group (TD, WS) showed a significant main effect of familiarity 
(F(1,34) = 15.6, p < 0.001; pWhen the child is the one approaching, there was no 
significant main effect of Group (F(1,34) = 2.71, p = 0.11; p However, there was a 
large effect size and a trend towards a significant interaction between Familiarity and Group 
(F(1,34) = 3.72, p = 0.06; psee Figure 3), with the WS group coming much closer 
when they approach unfamiliar people compared to the TD group. Between subjects t-tests 
revealed that there was no difference between groups when approaching a familiar person 
(WS: M = 0.7, SD = 0.23; TD: M = 0.76, SD = 0.22; t (34) = -0.77, p = 0.44). There was, 
however, a significant difference between groups when approaching an unfamiliar person, 
with the TD group standing further away (M = 0.97, SD = 0.31) than the WS group (M = 
0.78, SD = 0.25, t (34) = -2.08, p<0.05, d = 0.7). The TD individuals showed a significant 
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difference between the distance they maintained when approaching a familiar adult compared 
to an unfamiliar adult (t(17) = 6.1, p<0.001), whereas no significant difference was found for 
the WS group (t(17) = -0.99, p = 0.34). 
 [Figure 3] 
Factors impacting on personal space regulation 
Age  
In the WS group, there was no significant correlation between age and the distance 
these individuals maintained between themselves and the experimenter (r = 0.28, p = 0.27). 
However, there was a correlation between age and how close they let a stranger come to 
them, with older individuals requesting that the unfamiliar person kept a greater distance (r = 
0.53, p<0.05). There was no correlation between age and interpersonal distance found in any 
of the conditions for TD individuals  
When looking at age effects on item 55 of the SRS, there was a significant negative 
correlation between age and the likelihood of violating another person’s personal space in the 
WS group (r = -0.62, p = 0.01). No significant correlation was found between age and item 
55 for the TD group (r = -0.08, p = 0.75).  
Anxiety  
There was a significant difference between the WS group (M = 26.78, SD = 14.38) 
and the TD group (M = 14.56, SD = 6.32; t(34) = 3.3, p<0.01, d = 1.1) on their total SCAS 
scores, with higher anxiety in the WS group. There was no significant correlation between 
anxiety (SCAS total scores) and the distance maintained when approaching a familiar (WS:  r 
= -0.29, p = 0.24; TD: r = -0.25, p = 0.32) or unfamiliar person (WS: r = -0.22, p = 0.07; TD: 
r = -0.43, p = 0.07). Anxiety did not correlate with approach by a familiar person (WS: r = -
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0.62, p = 0.81; TD: r = -0.21, p = 0.39), but there was a significant negative correlation 
between anxiety and how close both groups let an unfamiliar person stand from them (WS: r 
= -0.55, p<0.05; TD: r = -0.52, p <0.05), suggesting that young people high in anxiety let 
unfamiliar people stand closer to them.  Although this might appear counterintuitive this 
result requires further investigation as it may be that there is a bi-directional effect where 
anxiety also feeds off an inability to make appropriate judgements about others in such social 
situations. 
 
Relationship between scores on the Social Responsiveness Scale and stop-distance paradigm  
There was no significant correlation between the four conditions and the individuals’ 
total SRS t scores in the WS group (Condition A: r = -0.04, p = 0.87; Condition B: r = -0.38, 
p = 0.12; Condition C: r = -0.24, p = 0.33; Condition D: r = -0.02, p = 0.94), or in the TD 
group (Condition A: r = -0.14, p = 0.59; Condition B: r = -0.02, p = 0.95; Condition C: r = -
0.03, p = 0.91; Condition D: r = -0.09, p = 0.71). Similarly, overall approach behaviour was 
not significantly correlated with the SRS items related to personal space in the WS group 
(Item 52: r = 0.12, p = 0.64; Item 55: r = -0.16, p = 0.53; Item 56: r = -0.19, p = 0.44; Item 
63: r = -0.34, p = 0.17) or the TD group (Item 52: r = -0.21, p = 0.39; Item 55: r = -0.26, p = 
0.3; Item 56: r = -0.1, p = 0.69; Item, 63: r = -0.12, p = 0.63). Of interest, there was a 
significant negative correlation found between being approached by an unfamiliar person 
(Condition B) and levels of social awareness on the SRS (r = -0.54, p<0.05); i.e., those with 
the most impaired levels of social awareness let unfamiliar people come closer to them.  
 
Discussion 
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Individuals with WS are reported by their parents to be more likely to violate the 
personal space of others than their TD peers, supporting our first hypothesis. This replicates 
the findings by Lough et al (2015a); reinforcing the notion that interpersonal distance 
regulation is highly atypical in individuals with WS, although the participant demographics 
between the two groups differ. In the second part of the study, the stop-distance paradigm 
was utilised, and found that individuals with WS maintained an overall shorter interpersonal 
distance than the TD individuals. Indeed, differences between the young people with WS and 
their TD peers were found only in their interpersonal distance around unfamiliar people, not 
familiar people. Specifically, young people with WS maintained a smaller interpersonal 
distance when approaching, and when being approached by, unfamiliar people, supporting 
the second and third hypotheses. Taken together with the findings from the SRS, it would 
seem that young people with WS show atypical interpersonal distance behaviour, and 
struggle to regulate their personal space in accordance with the familiarity of the person with 
whom they are interacting. This is the first study to empirically study social distance 
violations in this population and shows that this is a critical issue in Williams syndrome. 
Our current findings also highlighted a significant negative correlation between 
anxiety and how close both individuals with WS and TD individuals let an unfamiliar person 
stand from them. This finding requires further investigation. It may be particularly relevant 
here to examine the role of social cognition in personal space regulation or vice versa. 
Individuals with WS have been shown to have deficits in understanding and predicting the 
actions of others (Sparaci et al., 2012). They show more pronounced difficulties in 
understanding ‘what’ action is being performed than individuals with ASD, and when 
compared to TD individuls matched on chronological and mental age (Sparaci et al., 2014). 
Both individuals with WS and those with ASD also showed impaired ‘why’ understanding. 
This may be pertinent in the context of the stop-distance paradigm, in which an approaching 
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act is being performed, and participants are required to read the observed actions in order to 
respond appropriately. Indeed, Tager-Flusberg and Sullivan (2000) proposed that there exists 
dissociation in WS between perceptual and cognitive components of social intelligence. They 
argue that whilst many individuals with WS are able to make immediate judgements about 
the mental states of other people (perceptual judgements), they struggle to make inferences 
about the content of these mental states (cognitive judgements). Elements of social cognition 
are likely to have a direct bearing on social approach behaviour in WS, and therefore require 
further investigation.  
These findings are of particular concern given what is known about the indiscriminate 
approach behaviour using face-rating tasks with WS adults (Jones et al., 2000) and the lack of 
stranger danger awareness in WS (Riby et al., 2014). Invading the personal space of others, 
particularly strangers, can also transfer fallacious social intentions (Kaitz et al., 2004). If 
individuals with WS are more likely to approach strangers, invade their personal space and 
not have an awareness of the dangers this could pose, then they could be facing significant 
levels of risk during social interactions (Lough et al., 2015a). These issues become even more 
problematic when combined with the reduced intellectual functioning of individuals with WS 
(Searcy et al., 2004), staring at faces (Riby & Hancock, 2008), and problems interpreting 
socio-communicative signals (Porter et al., 2007) meaning that they may miss important 
subtle cues from those with whom they are approaching and interacting.   
The role of the neural structures underlying social behaviour in WS is of particular 
interest, given the current findings on atypical personal space regulation. Frontal lobe 
dysfunction has been related to the hypersociability behavioural phenotype observed in WS. 
It is known that regions in the frontal lobe are involved in regulating and suppressing socially 
inappropriate actions (Meyer-Lindenberg et al., 2005). Porter et al. (2007) drew parallels 
between social approach behaviour in individuals with WS, and individuals with frontal lobe 
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damage. They observed how both groups displayed impulsive social behaviour, which they 
attributed to impairments in response inhibition. Indeed, Little et al. (2013) proposed that 
frontal-lobe controlled response inhibition was indicative of social approach behaviour. 
Frontal lobe theory and lack of inhibitory control have also been implicating in ASD (Christ 
et al. 2007), leading Lough et al. (2015a) to suggest that difficulty with inhibitory control 
could be used to explain atypical social distancing regulation in individuals with WS and with 
ASD.  
Alternatively, the amygdala theory has been proposed to help explain the atypical 
social behaviour seen in WS, and indeed ASD (Jawaid et al., 2012). The amygdala is 
involved in processing and recognising emotions from faces, generating and controlling 
anxiety, and mediating eye gaze (Fried, MacDonald & Wilson, 1997). Kennedy et al. (2009) 
showed that a patient with bilateral amygdala damage showed considerably reduced personal 
space boundaries. Increased amygdala volume has been repeatedly found in individuals with 
WS (e.g. Haas et al., 2014). When viewing faces, individuals with WS show reduced 
activation of the amygdala compared to controls (Kliemann et al. 2012).  It may therefore be 
that abnormalities in amygdala development could be central to the deficits in social 
judgement and face perception processing seen in WS, which results in atypical emotional 
reactions and social behaviour linked to social distance regulation. However, as emphasised 
by Lough et al. (2015a), the current methodology does not allow for further differentiation 
between these explanations due to the methodology used.  
There was no significant relation between age and how close young people with WS 
stood from other people, but there was a relation between age and how close they let other 
people stand from them (although caution is advised when interpreting these findings due to 
the small sample size). Older individuals asked the unfamiliar person to maintain a greater 
distance than the younger participants did, implying that as they get older, they become more 
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protective of their own personal space boundaries, but still lack awareness of invading other 
people’s personal space boundaries. It is thought that children display adult-like personal 
space regulation by age 12 years (Aiello, 1987), which could explain why there were no 
relation between age and personal space in the TD group who had a mean age of 11.3 years.  
The relationship between interpersonal distance and age is less clear when looking at 
the findings from the SRS. Results from the current study show that there was a significant 
negative correlation between age and Item 55 (“Knows when he or she is too close to 
someone, or is invading their personal space”), suggesting that as children get older, their 
parents rate them as being less likely to invade the personal space of other people. This is in 
contrast to both the behavioural data collected from the stop-distance task, and also the 
findings from Lough et al. (2015a), who did not observe any age related changes in 
interpersonal distance for individuals with WS. However, Lough et al. (2015a) employed a 
wide age range of 4 – 36 years and, for the purposes of their age analyses, split the sample in 
to “childhood”, “adolescence” and “adulthood” age categories, which could not be done in 
the present study. It seems likely that the different age range of the sample and analysis 
method contributed to the differences observed. Future work tracking the developmental 
trajectory of personal space regulation in individuals with WS, and other developmental 
disorders, is warranted.   
Interestingly, our results show that there was not a significant correlation between 
SRS scores addressing personal space and distance on the stop-distance paradigm, which 
could explain why the relationship between age and interpersonal distance differed depending 
on the methodology used. As the items on the SRS relating to personal space are scored on a 
0-3 scale, it is likely that there is not enough variability in scores to allow for meaningful 
correlations (in addition to a relatively small sample size). Nevertheless, the reliability of 
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measures used to assess personal space still requires further investigation, particularly in 
individuals with an intellectual disability (ID). 
Despite the contrasting findings on the impact of age, there are congruent findings of 
atypical personal space regulation in WS across studies (e.g. Lough et al., 2015a, Gessaroli et 
al., 2013, Kennedy & Adolphs, 2104) and methodologies (i.e., SRS and stop-distance 
paradigm).  Yet, findings on personal space in ASD show discrepant findings depending on 
the methodology used. Like individuals with WS, individuals with ASD experience high 
levels of anxiety (Rodgers et al., 2012). Recent work by Perry et al. (2015) suggested that the 
discrepancy in findings on interpersonal distance in the ASD literature could be partially 
explained by levels of social anxiety (SA). Perry et al., (2013) found a positive correlation 
between SA traits and interpersonal distance preference, with individuals with high SA traits 
preferring to stay further away from a stranger compared to those with low SA traits. Future 
work on interpersonal distance in ASD would therefore benefit from careful consideration of 
the anxiety profiles of the participants included in the sample.  
This study offered a novel insight into the issue of personal space regulation in young 
people with WS, and has clear real world implications for these individuals. However, the 
limitations of this work merit attention. First, a relatively small sample size was used. This is 
due to the rarity of the condition, meaning relatively small sample sizes are often seen across 
the WS literature. The number of participants is also comparable to the sample size of the 
previously mentioned stop-distance study by Gessaroli et al. (2013) involving children with 
autism. Second, the stop-distance paradigm could be seen as an artificial task, and may not 
capture behaviour that is reflective of real life. This task has been used in several previous 
studies on personal space (e.g. Gessaroli et al., 2013; Kennedy et al., 2009), but further 
observational work would be welcomed to offer more insight into this behaviour. Third, 
while the findings appear congruent with the WS behavioural phenotype, it is unclear 
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whether the patterns observed are specific to WS, or rather a feature of having an ID. Future 
work would therefore benefit from the inclusion of an ID comparison group. Fourth, IQ data 
were not collected for participants in the current study. Previous work with individuals with 
ASD has shown that social distancing abnormalities cannot entirely be explained by 
intelligence levels (e.g. Kennedy & Adolphs, 2014); however, the inclusion of IQ assessment 
is an important next step in furthering the work on interpersonal distancing in WS. This 
would be particularly useful in further exploring the age-related findings outlined in the 
current study. Finally, although the familiarity of the person conducting the stop-distance task 
was manipulated, all testing took place in familiar environments. It may be, therefore, that the 
young people with WS viewed the stranger as a ‘trusted stranger’. Whilst this would be true 
for both the WS and the TD groups, it is likely that individuals with WS have more 
experience of unfamiliar professionals interacting with them which could impact upon their 
behaviour. This further emphasises the need for future work to include an ID comparison 
group, in order to draw conclusions on syndrome-specific patterns of personal space 
regulation.   
In conclusion, the current study offers a new insight into social distance regulation in 
young people with WS. These issues become especially concerning in light of the 
constellation of issues/abilities we associate with the disorder – it is when you look at them 
all together that the vulnerabilities as so enhanced. When considering the wider social profile 
associated with WS, these findings feed into what is already known about social vulnerability 
in these individuals (Jawaid et al., 2012), and raise significant concerns about their safety 
when interacting with strangers. Future work needs to expand on this with large sample, 
cross-syndrome studies, in order to gain more insight into the degree of disorder-specific 
patterns of personal space regulation. It is also important to consider the developmental 
trajectory associated with personal space regulation, and the real world implications 
18 
 
 
 
associated with this. Adults with WS are more likely to be independent and have more 
encounters with strangers, and as a result could face a greater degree of risk by displaying 
atypical social distancing.  
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Figure Caption Sheet  
 
Figure 1. Stop-distance paradigm. In condition A, the participant approached the 
experimenter (unfamiliar). In condition B, the experimenter (unfamiliar) approached the 
participant. In condition C, the participant approached their parent (familiar). In condition D, 
the parent (familiar) approached the participant. 
  
Figure 2. The percentage of scores on item 52, item 55, item56 and item 63 on the SRS for 
children with WS and TD children. Higher scores indicate greater atypicalities of behaviour.  
 
Figure 3. Interaction graphs showing interpersonal distance when the child is being 
approached by / is approaching familiar and unfamiliar people.  
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Figure 1 top  
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Figure 2 top 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Item 52: “Knows when he or she is talking too loud or making too much noise; item 55: 
“Knows when he or she is too close to someone or is invading someone’s space”; item 56: 
“Walks in between two people who are talking”; item 63: “Touches others in an unusual way 
e.g. he or she may touch someone just to make contact with them then walk away without 
saying anything”.  
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Table 1. Participant characteristics and SRS scores for individuals with WS and those who 
are typically developing  
 WS (n = 18) TD (n = 18)  p value  
Mean age (± SD) 11.4 (±2.5) years 11.3 (±2.5) years  
Males/Females (%) 44/56 44/56  
SRS T scores     
Total score    77.17 (±13.37) 44 (±7.98) * 
Social awareness  66.06 (±11.53) 45.67 (±8.04) * 
Social cognition  79.72 (±10.34) 44.22 (±6.62) * 
Social communication  74.5 (±12.95) 46.83 (±8.72) * 
Social motivation  63.39 (±12.57) 47.5 (±7.08) * 
Autistic mannerisms 82.22 (±12.25) 46.28 (±6.09) * 
* =  p < 0.001 
 
